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Description 

[0001] The present invention relates to tablets for the 
treatment of non-lnsuiin dependent diabetes. 
[0002] Non-ihsulin dependent diabetes is a metabolic 
disorder characterized by hyperglycaemia, which oc- 
curs due to insulin deficiency , insulin resistance and re- 
duced glucose tolerance. 

[0003] There are, two main groups of oral antidiabetic 
drugs available: these are the sulphonylureas and the 
biguanidines. Sulphonylureas act by stimulating insulin 
release and are thus only effective with some residual 
pancreatic beta-cell activity, examples of sulphonylure- 
as available are glibenclamide, gliclazide, tolbutamide, 
glipizide, tolazamide, giiquidone and chlorpropamide. 
The biguanidines, such as metformin, act by decreasing 
gluconeogenesis and by increasing peripheral utilisa- 
tion of glucose, and as they require endogenous Insulin 
they are only effective with some residual pancreatic is- 
let cell activity. 

[0004] The initial treatment of non-insulin dependent 
diabetes involves diet control and exercise. Only after 
this has been shown to be inadequate are oral antidia- 
betic drugs used, and then only to complement the effect 
of diet and not replace it. Monotherapy with an oral an- 
tidiabetic can be an effective treatment for many years. 
However the efficiency can decrease with time. Due to 
sulphonylureas and biguanidines having complementa- 
ry modes of action, combined therapy Is now an estab- 
lished form of treatment for non-insulin dependent dia- 
betes. 

[0005] As treatment of non-insulin dependent diabe- 
tes is control rather than cure patient compliance is crit- 
ical. Thus to improve patient compliance a combined 
tablet would be an advantage. The present invention re- 
lates to tablets comprising a combination of metfomnin 
and glibenclamlde. WO 97/1 7975 discloses a combina- 
tion of glibenclamide and metfomnin in a particular ratio 
which allows to obtain an optimum therapeutical effect. 
[0006] It is possible to be produce a combination tab- 
let using standard galenic procedures. However, when 
using standard generic glibenclamide in the combina- 
tion tablet a reduced bioavailability in comparison to the 
co-prescribed situation was apparent. It has been found 
using in -vitro and in-vivo testing that the reduced bioa- 
vailability is related to the particle size and the particle 
size distribution of the glibenclamide. It has been found 
that particles which are too small result in high gliben- 
clamide blood levels with consequent risk of hypogly- 
caemia and particles which are too large cannot dis- 
solve sufficiently rapidly from the metf omriin tablet matrix 
to give comparable bioavailability with the co-prescribed 
situation. It is therefore necessary to have a closely de- 
fined particle size distribution of the glibenclamide in the 
combination tablet. 

[0007] The selection of a specific size fraction of glib- 
enclamide enables the production of a combination tab- 
let exhibiting comparable glibenclamide bioavailability 



2 

to the co-administered tablets, when judged by the area 
under the curve of the in-vivo analysis. 
[0008] The present invention provides a tablet com- 
prising a combination of metfomnin and glibenclamide, 
5 exhibiting a comparable glibenclamide bioavailability to 
the co-administered tablets. 

[0009] The tablet according to the invention contains 
a combination of glibenclamide and metformin in which 
the size of the glibenclamlde Is such that at most 1 0% 
of the particles are less than 2 \im and at most 1 0% of 
the particles are greater than 60 \xxn. Preferably, the size 
of the glibenclamide is such that at most 1 0% of the par- 
ticles are less than 3 \im and at most 1 0% of the particles 
are greaterthan 40 \im. This specific particle size range 
of glibenclamlde may be obtained by sieving or air ]et 
milling. 

[0010] Metformin may be used as a salt of metformin, 
such as hydrochloride, fumarate, hydrobromide, p-chlo- 
rophenoxy acetate or embonate. The weight ratio of 
metformin salt to glibenclamide should preferably be be- 
tween 50/1 to 250/1 . 

[0011] The tablet according to the present Invention 
may be obtained by a process comprising: 

a) forming granules by wet granulation of a mixture 
of metformin and glibenclamide; 

b) blending the granules with a tabletting aid and 
diluent, and 

c) tat)letting the blend thus obtained into tablets. 

[0012] Advantageously the mixture used for forming 
the granules comprises a granulating binder. This gran- 
ulating binder is in particular a polyvinylpyrolidone such 
as for example, a polyvinylpyrolidone having a molecu- 
lar weight of 45 000. The polyvinylpyrolidone may be 
used in a proportion of 2 to 4% by weight with respect 
to the final tablet. 

[0013] After the granulating step the granules may be 
sieved and dried. 

[0014] The granules are then blended with a diluent 
and tabletting aid. The diluent may be any material usu- 
ally used for making tablets, such as microcrystaline cel- 
lulose. The tabletting aid may be any material usually 
for making tablets, such as magnesium stearate. 
[0015] The tablets thus obtained may then be coated 
with a hydrophilic cellulose polymer and talc. The hy- 
drophilic cellulose polymer may be 2-hydroxypropyl 
methylcellulose. 

[0016] The following examples illustrate the process 
for the preparation of the tablets. 

Exiample 1 

[0017] A tablet of metforminmetformin/glibenclamide 
has been prepared as follows: 

[0018] 66.6 g of polyvinylpyrolidone are nriixed with 
246 g of purified water with a stirrer. 1500 g metformin 
hydrochloride, 7.5 g of glibenclamide (with a 10 to 90% 
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size range between 2 to 60 ^jti), 42 g croscamiellose 
sodium and 284.4 g of microcrystalline cellulose are 
mixed in a granulator. The polyvinylpyronolidone solu- 
tion is added to the granulator and the wet mass is gran- 
ulated. The granules are extmded through a 1 mm 
mesh. The granules are emptied into a preheated flu id- 
ised bed dryer and the granules are dried. 97.5 g of mi- 
crocrystalline cellulose is mixed into the granules using 
a tumbling mixer. 12 g of magnesium stearate is added 
to the tumbling mixer and mix. The granule mix is tab- 
letted using a suitable tablet press. The tablets are coat- 
ed with a 2% hydroxypropyl methylcellulose coat in a 
coating machine. 

Example 2 

[0019] A tablet of metformin/glibenclamide has been 
prepared as follows: 

[0020] 5.83 g of glibenclamide (with a 1 0 to 90% size 
range between 2 to 60 jim), are preblended with 32.67 
g of croscarmellose sodium. 46.67 g of polyvinylpyro- 
lidone are mixed with 93.33 g of purified water with a 
stirrer. The glibenclamide-croscamnellose sodium blend 
is mixed with 1156.6 g of metformin hydrochloride in a 
granulator. The polyvinylpyrolidone solution is added to 
the granulator and the wet mass is granulated. The 
granules are emptied into a preheated fluidised bed dry- 
er and the granules are dried. The particle size of the 
granules is reduced by passing through a 1 mm mesh. 
131 .83 g of microcrystalline celulose are mixed into the 
granules in the granulator 16,3 g of magnesium stear- 
ate are added to the granulator and mixed. The granule 
mix is tabletted using a suitable tablet press. The tablets 
are coated with a 2% hydroxypropyl methylcellulose 
coat in a coating machine. 

[0021] In-vivo bioavailability tests were perfonned 
with tablets prepared as disclosed in example 2, using 
two batches of glibenclamide. The two batches have the 
following 10 to 90% particle size range: 

batch A: 3.47-38.08 ^m 
batch B: 15.63-91 .6 fim. 

[0022] The distribution of the particle size of batches 

A and B are illustrated in figure 1 . 

[0023] The two batches of tablets were administered 

to healthy patients in comparison to co-administered 

glibenclamide (marketed under the trade name Daonil) 

and metformin hydrochloride (16 patients for each 

group). 

[0024] The comparative concentrations of glibencla- 
mide in a tablet comprising a combination of metformin 
and respectively the batch A and the batch B of gliben- 
clamide and with the co-administration are shown re- 
spectively in figures 2 and 3. 

[0025] The area under the curve (AUG) are the follow- 
ing: 





AUG (ng/mlAi) 


combination with batch A 
combination with batch B 
co-administration 


790.5 
353.0 
869.3 



It appears that with the combination according to the in- 
vention with batch A the AUG is substancialty the same 
10 as in the case of co-administration, whereas with the 
combination with batch B the AUG is more clearly dif- 
ferent. 



15 Claims 

1. A tablet comprising a combination of metfomi in and 
glibenclamide in which the size of the glibenclamide 
is such that at most 1 0% of the particles are less 
than 2 \um and at most 10% of the particles are 
greater than 60 yum. 

2. A tablet as claimed in claim 1 in which the size of 
the glibenclamide is such that at most 10% of the 
particles are less than 3 urn at most 1 0% of the par- 
ticles are greater than 40 p,m. 

3. A tablet as claimed In claim 1 or2 in which metform- 
in is present as metformin salt and the weight ratio 
of metformin salt to glibenclamide is 50/1 to 250/1 . 

4. A tablet as claimed in anyone of claims 1 to 3 which 
is obtained by a process comprising: 

a) forming granules by wet granulation of a mix- 
ture of metfomnin and glibenclamide; 

b) blending the granules with a tabletting aid 

c) tabletting the blend thus obtained into tab- 
lets. 



PatentansprQche 

1. Eine Tablette, enthaltend eine Kombination von 
45 Metformin und Glibenclamid, in der die GroBe des 
Glibenclamids derart ist, daB hochstens 10% der 
Teilchen kleiner als 2 \ixn und hochstens 10% der 
Teilchen groBer als 60 pjn sind. 

50 2. Eine Tablette nach Anspruch 1 , in der die GroBe des 
Glibenclamids derart ist, daB hochstens 1 0% der 
Teilchen kleiner als 3 pjn und hochstens 1 0% der 
Teilchen groBer als 40 \im sind. 

55 3. Eine Tablette nach Anspruch 1 oder 2, in der Met- 
formin als Metforminsalz voriiegt und das Gewichts- 
vertialtnis Metforminsalz zu Glibenclamid 50/1 zu 
250/1 betrSgt. 
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4. Eine Tablette nach einem der Anspmche 1 bis 3, 
die durch ein Verfahren eitiaften wird, das die fol- 
genden Verfahrensstufen umfaBt: 

a) Erzeugen eines Granulats durch NaBgranu- 5 
lierung eines Gemischs bus Metformin und Gli- 
benclamid; 

b) Mischen des Granulats mit Tablettierhllts- 
stoffen und 

c) Tablettieren des so erhaltenen Gemischs zu 
Tabletten. 

Revendlcations 

1. Comprim6 comprenant une association de metfor- 
mine et de gilbenclamide, dans tequel la taille du 
glibenclamide est telle qu'au plus 1 0 % des particu- 20 
les sont plus petites que 2 tun et qu'au plus 10 % 
des partlcules sont plus grosses que 60 ixm. 

2. Comprim^ selon la revendication 1 , dans lequel la 
taille du glibenclamide est telle qu'au plus 1 0 % des 25 
particules sont plus petites que 3 ^m et qu'au plus 

10 % des particules sont plus grosses que 40 fun. 

3. Gomprime selon la revendication 1 ou 2, dans le- 
quel la metformine est pr^sente sous forme d'un sel 30 
de metformine, et le rapport pond^ral du sel de met- 
fomnine au glibenclamide est de 50/1 k 250/1 . 

4. Gomprime selon I'une quelconque des revendlca- 
tions 1 ^ 3, obtenu selon un proced6 comprenant: 35 

a) une formation de granules par granulation 
en milieu humide d'un melange de metfonnine 
et de glibenclamide; 

b) un melange des granules avec un adjuvant 40 
de formation de comprime; 

c) une formation en comprlmes du melange 
ainsi obtenu. 

45 
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